Complex pelvic trauma rectal injury anorectal avulsion
Background
Rectal injuries are relatively uncommon with a reported incidence of approximately 1% -3% in civilian trauma centers. The majority (80%) are cases of penetrating trauma while blunt rectal trauma accounts for 5%-10% [1] . Anorectal avulsion is a rare rectal trauma where the anus and sphincters are detached from the perineum because of divarication of the levator ani and are displaced cranially and ventrally. It is associated with high-energy transfer injury resulting in severe multiple traumas. Treatment is challenging and often demands multidisciplinary approach because of the complexity of the trauma. We report a new case of anorectal avulsion with multiple and severe pelvic fractures due to pelvic crush injury.
Case Presentation
A 49-year-old male was admitted to a regional hospital after a workrelated pelvic crush injury. According to the reported medical history, the patient arriving at the hospital was already on haemorrhagic shock. He was intubated and resuscitation with crystalloids and blood transfusions was started immediately. A FAST examination was positive for free intraperitoneal fluid. A retrograde urethrography revealed no urinary injury and a 16 Fr Foley catheter was easily passed through the urethra into the bladder. Clinical examination revealed unstable pelvis and perineal soft tissue loss with complete avulsion of the anorectal complex. Pelvic X-rays showed a combined vertical shear and lateral compression open pelvic ring injury with fracture of the sacral bone through the right foramina. There were additional fractures of the right transverse process of the fifth, fourth and third lumbar vertebra. Subsequently, the patient was transferred to the operating room for pelvic stabilization with external fixation and pelvic trauma exploration. A midline exploratory laparotomy was also performed. The laparotomy revealed a large retroperitoneal haematoma, predominantly on the right side and low volume haemoperitoneum. No other intraperitoneal pathology was found. A diverting loop sigmoid colostomy was performed to prevent contamination of the perineal wound. The distal rectum and the peritoneal wound were abundantly irrigated and two pelvic drainage tubes were inserted. No attempt for reimplantation of the anus was performed. Following the operation, the patient was transferred to the ICU. As soon as the patient was haemodynamically stabilized a contrast enhanced CT scan of the abdomen and pelvis was performed ( Figure 1 ). During his stay in the ICU he received multiple blood transfusions and he was on mechanical ventilation. On the 10th postoperative day he was transferred to the ICU of our hospital. Upon admission the patient was haemodynamically unstable, septic and in need for mechanical respiratory support. Blood and respiratory secretions cultures were obtained, and broad-spectrum antibiotics were administered. The circulation was supported with crystalloids and vasopressors. Clinical examination of the perineum showed signs of infection with soft tissue necrosis ( Figure 2 ). After haemodynamic stabilization another CT of the abdomen and pelvis was performed which showed decrease in the volume of the retroperitoneal haematoma and no signs of intraperitoneal abscess. Perineal examination at the operating room revealed a large cavity extending cranially beyond the coccyx and laterally up to the ischiopubic ramus on the right and deep into the subcutaneous tissues in the ischiorectal fossa on the left. The anorectal stump was retracted upward and ventrally along with injured tissues in a distance of about 8cm (Figure 3 ). There was also a detachment of the gluteus muscles from the right ilium. Due to the extent of tissue destruction and necrosis any attempt for reimplantation of the anus stump was impossible. An extended necrosectomy was performed, the traumatic cavity was irrigated and tube drains were inserted in the ischiorectal fossa. In light of these findings a relaparotomy was performed and the loop sigmoidostomy was divided. The central stump was externalized as endcolostomy and the distal stump as mucous fistula. In the following days surgical debridements were repeated and the trauma was managed with negative pressure wound therapy as well as saline instillation in the beginning and afterwards without. Gradually the dead space was reduced, and the trauma could be closed (Figure 4 ). The patient remained in the ICU for almost 2 months and then he was transferred to the Orthopaedic department of the University Hospital of Larissa where he was hospitalized for another 1 month. After that he was transferred to a rehabilitation centre where he stayed for 4 months. The last 17 months is at his home in a good condition walking with a Zimmer frame. From the orthopaedic standpoint the external fixation was revised several times. Definite internal fixation was not considered because of extensive soft tissue damage and signs of infection in the area. An ischaemia of the right gluteus maximus muscle was also developed which was managed with surgical debridements and negative pressure wound therapy. In addition, the patient suffered from neurologic deficits of both lower extremities that confirmed with electromyography. These involved axonal damage of both peroneal and right tibial nerve together with paresis of the left femoral nerve, resulting in reduced mobility. 
Discussion
The anorectal avulsion represents a rare rectal injury. Only 9 cases have been described in the medical literature (Table 1) . It is usually the result of severe crush pelvic trauma and it is associated with high morbidity.
The first case was reported in 1965 by Mathieson and since then only 8 more case reports have been described [2] [3] [4] [5] [6] [7] [8] [9] [10] . Due to the rarity of this entity, treatment is not standardised. In this kind of injury, fractures of the pelvis can cause secondary lesions of the rectum, urethra and other organs. The main goals of treatment should be adequate resuscitation, bleeding control and sepsis prevention. In most cases and especially in haemodynamically unstable patients, haemorrhage due to pelvic fractures is treated by preperitoneal packing, external pelvic fixation and/or angioembolization [11] . Management strategies for preventing sepsis include early repair of the intestinal and urinary tract lesions, diverting sigmoidostomy, rectal irrigation, presacral drainage, debridement and treatment of the open wounds [1, 12, 13] . Faecal diversion with presacral and perirectal drainage is best suited for patients with destructive extraperitoneal rectal injuries and associated pelvic fractures, given the concern for open fractures and pelvic sepsis [1]. Another issue is the salvage or not of the anus. In anal avulsion, the anus and sphincters may remain functionally intact because this type of injury is the result of the disrupting effect of the trauma in the surrounding loose connective tissue while the pelvic musculature and sphincters are tightly contracted. In 7 out of the 9 cases of anorectal avulsion described in the literature a successful reimplantation was made with good functional results (Table 1 ). In the remaining other 2 cases the extent of the damaged tissues prevented any attempt for reconstruction (Table 1) . However, in the cases with a favourable outcome most of the patients were haemodynamically stable and the reattachment of the anorectum was performed early in the first 48 hours after the injury. In our case, on the contrary, no attempt for anal reimplantation was done in the first days probably due to patient's hemodynamic instability. When the patient was referred to our hospital the anal reconstruction could not be done for two reasons. Firstly, there was excessive perineal tissue necrosis and concurrent sepsis and secondly, the anorectal stump was contracted deeply into the pelvis precluding any attempt for reimplantation. 
